The ability of a pavement structure in carrying out its function reduces in line with the increase of traffic load, especially if there are overloaded heavy vehicle passing through the road. This study was done to know the effect of overloading vehicles on the road pavement and remaining service life of the pavement. In this study, the service life of pavement due to overloaded vehicles was analyzed using the AASHTO 1993. In Narayanghat-Mugling road the composition of traffic seems to be 83.76% heavy vehicles, 9.18% medium vehicle and 7.05% light vehicle. For the direction of Narayanghat-Mugling, the pavement service life might be reduced by 59.90% due to overloading condition, while for the opposite direction, the service life would not reduced caused by the same factor. The impact of overload conditions on the road pavement showed premature failure; that is, a condition which the damage reduced the life of roads before the design life of the road is reached. From the results, it can be concluded that overloaded vehicles on the road are very influential to the reduction in pavement service life. Therefore, it is expected that road users to comply with existing regulations in the conduct of transportation. As overloading is increasing, it has to be controlled by rules and regulations with penalty to control the overloading. So fines must be associated with intensified enforcement when considered in further strategy. Regular monitoring, inspection and enforcement are the effective ways to control overloading. Use of technology (Automatic overloading information system) may be the effective way to control the overloading.
Overloaded truck traffic is an untenable problem around the world. This phenomenon occurs in not only developing countries, but also in developed countries. Extremely high enforcement and inspection are applied to ensure this.
Impact of overloaded truck traffic includes economic, social and environmental losses [2] . The major economic impact by overloaded truck traffic is unexpected expenditure on pavement investment. Because pavement design is based on normal traffic load and total ESAL. Overloaded truck traffic is not the expected traffic load in pavement design. As a result, the bearing capacity of pavement is lower than the actual design. Pavement service life has a direct relationship with net present value of investment [3] . Construction cost for a new pavement is the most direct cost, which occurs when pavement service life is reduced. On the other hand, increase in annual maintenance and rehabilitation costs at the most evident economic loss is induced by overloaded truck traffic.
Pavement Service Life
The calculation of pavement service life is based on AADT and ESAL with standard truck traffic. The case study investigated in this research is Highway H05
(AH42) Narayanghat-Muglingroad and AADT of 2010 is adopted [4] . According to the ESAL calculated from dataset, the actual ESAL of each vehicle class was found. After that, total ESAL with standard truck traffic could be found.
Comparison between ESAL with overloaded and standard truck traffic is the important factor to estimate the reduction in pavement service life, because pavement service life is directly driven by traffic load.
Maintenance and Rehabilitation Cost
Calculations of ESAL of overloaded truck traffic and pavement service life were the steps to work out the total Maintenance and Rehabilitation (M&R) cost over K.N. Ojha Journal of Transportation Technologies the service period. The annual budgeting for M&R cost is different from actual M&R cost [3] . Meanwhile, the actual service life of pavement is also reduced by overloaded truck traffic. Therefore, the calculation of net present value (NPV) of investment to the pavement must be based on service life and M&R cost. Thus, the difference in NPV of pavement investment with and without overloaded truck traffic becomes the important indicator to determine the value of economic loss [5] .
Vehicle Classification in Nepal
Vehicles are at present classified into three categories under three catagories [6] .
They are:
1) Heavy Vehicle: Gross vehicle weight > 10 ton.
2) Medium Vehicle: Gross vehicle weight 4 to 10 ton.
3) Light Vehicle: Gross vehicle weight < 4 ton.
Legal Load Provision
Maximum allowable axle load is the axle load as specified by the manufacturer within safe axle load and as per heavy vehicle management policy [7] as shown in Figure 1: 1) Single axle fitted with 2 tires: 6 ton.
2) Single axle fitted with 4 tires 10.2 ton.
3) Tandem axle fitted with 8 tires 19 ton.
Road Efficiency and Damage
Road maintenance is a remarkable public cost on most of countries. Certainly freight traffic is the major cause of road damage, and it is the reason that most of the researches focus on heavy truck. Increase in weight limit of truck was the major concern [8] .
Truck Configuration and Pavement Damage
U.S. pavement engineers have been concerned with the truck-tire configuration, tire types and pressure because of the potential of pavement damage. Study of the "impact of high-pressure tires and single tired axles" indicated that use of single tires have no significant change. This study proved that type of axles group, type of tire, and pressure are major component to determinate pavement Figure 1 . Typical heavy vehicle [7] .
Study results showed that three main criteria drive the level of pavement damage [9] .
• Number of axles-more axles cause less damage.
• Number of tire-dual tire cause less damage.
• Types of tires-less damage is caused when trucks use wide base tires.
Safety Impact of Truck Overloading
Fatal crashes increases due to the large trucks when inspection activity declined.
This relationship indicates a significant fact that overloading trucks are taking an important role in road scrutinize safety.
Two main conclusions have been found [10] .  Truck inspection is the effective way to eliminate overloading.
 Overloading truck is inevitable, no matter whether in developed or developing countries.
Effects of Heavy Vehicle Characteristics on Pavement Response and Performance
The relative damage to a pavement caused by heavy trucks is dependent on ve- 
AASHTO Design Guide Fundamental Equations
The 1993 AASHTO Design Guide is the current standard used for designing flexible pavement for many transportation agencies. In the AASHTO design methodology, the subgrade resilient modulus (MR), applied ESAL (W 18 ), reliability (with its associated normal deviate, Z R ), variability (S o ), loss in serviceability (ΔPSI), and structural number (SN) are used in the nomograph and the corresponding Equation (1) to design thickness of flexible pavements [12] . Figure 2 shows how to use nomograph during design of flexible pavement.
( ) (1) [12] K.N. Ojha
Analysis of Traffic Data
In this study, analysis of traffic data in the means of calculating average annual daily traffic (AADT) was taken from survey report [4] . The data survey period was 3 days for each direction. Therefore, all traffic analyses in this study were based upon these 3-day traffic data. Vehicles could be categorized into three classes, as light, medium and heavy vehicle [7] . The AADT of heavy vehicles for both directions is as shown in Table 1 
Determination of Vehicle Damage Factor (VDF)
VDF or axle load equivalency factor (LEF or E) of each heavy vehicle was determined [6] as follows.
Axle Load^4 .5 8.16
The VDF of front and rear axles for every type of vehicle were calculated based upon the configuration specification as defined [7] .
As seen in Table 4 , the total VDF of Narayanghat-Muglingdirection is higher than the opposite direction. The deviation of VDF is mainly contributed by VDF of 2-Axle, 3-Axle and 4-Axle vehicle as shown in Table 3 .
Calculation of Traffic Load
The calculation of traffic load (W 18 ) in equivalent standard axle load (ESAL) should be based on the actual VDF and AADT. Following formula is used to determine the traffic load for design lane [12] . The calculated values are shown in Table 4 . Table 4 . ESAL from traffic data [4] . ADT i = average annual daily traffic for axle load i; E i = axle load equivalency factor or vehicle damage factor (VDF) for axle load i; G Ri = annual growth rate (depends on traffic growth rate, g, in percent; and service life, n, inyear) axle load i; D D = directional distribution factor; D L = lane distribution factor; W 18 = cumulative standard axle load for two directional.
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Road section Narayanghat-Muglingor Mugling-Narayanghatis a two-lane two-direction undivided road, therefore, in this case, D D and D L equal to 0.5 and 1.0, respectively. The traffic load on Narayanghat-Mugling or Mugling-Narayanghatroad section was assumed to increase 6.2% per anuum [13] and the road could serve traffic load for the next 10 years. In overloaded condition, traffic load of Narayanghat-Mugling direction higher than opposite direction as shown in Table 5 .
Impacts of Overloaded Vehicles
The impact of overloaded heavy vehicles on road pavement that took into account in this study is reduction of pavement service life. The reduction of service life could be indicated by the deviation of the pavement service life due to different magnitude of traffic load that have to withstand by the pavement structure. To calculate the reduction of service life, a relationship between traffic load and service life is able to be developed by using the following equation [12] .
( )^1
18 18
in which, W 18 is the predicted traffic load (in ESAL); w 18 is the traffic load in basic year (in ESAL); g is vehicle growth rate; n is Number of years.
The traffic loads in basic year for both conditions (standard and overloaded) are as shown in Table 4 . These values and Equation (4) were used to plot predicted traffic load curves in Figure 3 and Figure 4 for Narayanghat-Muglingand
Mugling-Narayanghatdirections, respectively. Table 6 . Therefore for Mugling-Narayang hat direction there is no overloaded traffic condition and standard design load is sufficient for the actual traffic load and there is no reduction in service life in this direction. It means that the overloaded condition could reduce the service life about 59.9% in Narayanghat-Mugling direction. 
Present Condition of the Road Section
Narayanghat-Mugling road section the rehabilation work is just completed [14] and as per designs, the design traffic was 22.22 million ESAL in both directions.
It is more than sufficient for N-S direction but in S-N direction the overloaded traffic seems to be 100.73 million ESAL for 10 years. So, there may be premature failure and could not serve for the full service life along N-S direction due to overloading. 
Results and Discussions

Results
From the study and analysis of traffic data of Narayanghat-Mugling Road following points can be concluded: (in average) through opposite direction.
2) The composition of traffic was heavy vehicle 83.76%, medium vehicle 9.18 %and light vehicle 7.05% (in average).
3) Damaging effect (VDF) of different vehicles is as: Light 0.002, Medium 0.123, 2-Axle 6.14, 3-Axle 15.23 and 4-Axle 28.89 and Cumulative ESAL on Narayanghat-Mugling direction for year 2014 found to be 32.25 million ESAL in overloaded condition but it was only 11.29 million ESAL in standard condition. As per design report submitted by contractor in 2004, CESAL was taken as 22.22 million ESAL for the year 2014 for design.
4) The standard traffic load of Narayanghat-Muglingin 10 years is 34.20 million ESAL, but this number in overloaded condition is reached in 4.10 years. This means that there is about 5.99 years reduction (i.e. 59.9% reduction) of ser-vice life because of overloaded heavy vehicles. Whereas, the standard traffic load of Mugling-Narayanghatin 10 years is 32.82 Million ESAL but Actual traffic load is 17.74 Million ESAL in 10 years. Therefore for Mugling-Narayanghat direction the standard design load is sufficient for the actual traffic load and there is no reduction in service life in this direction.
Discussions
Following recommendations seen to be helpful to control the overloading. 1) As overloading is increasing, it has to be controlled by rules and regulations. 
